GATA3 cooperates with PARP1 to regulate CCND1 transcription through modulating histone H1 incorporation.
The transcription factor GATA3 is a key regulator of mammary gland development and a definitive marker of luminal breast cancer. However, the molecular mechanisms underlying the role of GATA3 in breast carcinogenesis is still not fully understood. We report here that GATA3 promotes cell proliferation and tumorigenesis by facilitating the G1/S transition through its transcription regulation of the CCND1 gene in breast cancer cells. We found that GATA3 is physically associated with poly-ADP ribose polymerase-1 (PARP1), an enzyme modifying nuclear proteins by poly(ADP-ribosyl)ation. We showed that PARP1 acts as a transcription coactivator for GATA3 in breast cancer cells and demonstrated that GATA3 cooperates with PARP1 in transactivation of the CCND1 gene. We demonstrated that PARP1 competes with linker histone H1 to maintain a transcriptional competent chromatin environment for CCND1 gene. Our results unveiled a molecular basis for the coordinated regulation between GATA3 and PARP1 in transcription activation, providing a mechanism for GATA3 in breast carcinogenesis.